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(1) 对酪氨酸酶有抑制作用的化合物：Cardol trienes, Cardol diene, Cardnol trienes, 



























Tyrosinase (1.14.18.1), widely distributed in nature, is a metalloenzyme oxidase 
which catalyzes two distinct reactions of melanin synthesis---the hydroxylation of 
monophenol and the oxidation of o-diphenol to the corresponding o-quinone. It is a 
key enzyme in melanin biosynthesis, involved in determining the color of mammalian 
skin and hair. Its abnormal expression is responsible for the various dermatological 
disorders, such as melasama age spots, actinic damages. It also contributes to 
neuromelanin formation in the human brain and the neurodegeneration associated 
with Parkinson′s disease. Tyrosinase inhibitors, therefore, should be clinically useful 
for the treatments of some dermatological disorders associated with melanin 
hyperpigmentation and also important in cosmetics for whitening and depigmentation 
after sunburn. The inhibition of tyrosinase has been the subject of many studies. 
In the present paper, we Separate inibitors from natural plants and effects of them 
on the activity of mushroom tyrosniase have been studied. Then effects of them on the 
melanin content and regulation of melanogenesis have been studied. In the end, 
effects of inhibitors on dopamine content in fly were assay. In the process of our 
screening the tyrosinase inhibitors, we found that melanin content could be depression 
by overexpressing α-synuclein in the cell. The result indicates that tyrosinase and 
Parkinson′s disease have correlation to some extent, so the regulation of tyrosinase in 
the B16F10 has been studied. The contents and results were as follows: 
Five compounds were seperated that can inhibit tyrosinase from CNSL: Cardol 
trienes, Cardol diene, Cardnol trienes, Cardanol diene, Cardanol monone. The 
inhibition mechanism of them against the activity of mushroom tyrosinase was 
studied. Effects of them on the melanin content and regulation of melanogenesis in 
the B16F10 cell were also studied. 
Screening the tyrosinase inhibitors from drugs and studying their inhibitory 
mechanism have been conducted. 
Effects of inhibitors on dopamine content in fly were assay. Regulation of 
melanogenesis by overexpressing α-synuclein in the B16F10 was also studied. 


































到 2006 年，Matoba 等[23]在大肠杆菌表达酪氨酸酶和 ORF378 蛋白，得到了酪氨






















图 I 酪氨酸酶的晶体结构. 红色代表酪氨酸酶, 蓝色代表 ORF378.  


















酪氨酸酶是由 7 个 α-螺旋和一些 β-折叠组成，4 个 α-螺旋位于蛋白的核心
（α2、α3、α6、α7），酶活性中心则位于 α-螺旋中。活性中心 CuA 分别与 His38、
His54 和 His63 形成配位键，CuB 分别与 His190、His194 和 His216 形成配位键。除了
His54，铜离子的 His 配体均来自于螺旋 α2、α3、α6 和 α7，并且 His54 没有与硫





































图 II 酪氨酸酶(A)和 ORF378 分子表面结构. 


































[25-32]。如蘑菇酪氨酸酶反应的最适 pH 为 5.5~7.0，最适温度为 30~35 ℃，酶液在
冰箱 4 ℃条件下，保存 7 天活力下降 50 %；室温 30 ℃条件下，保存 2 天活力即
下降 50 %；酪氨酸酶干粉在-20 ℃条件下保存 1 年，活力仅下降 5 %~10 %。人
的酪氨酸酶分子量 60 kDa、肽链总长度 529 AA、等电点 6.03；鸡的酪氨酸酶分
子量 60 kDa、肽链总长度 529 AA、等电点 5.71；鼠的酪氨酸酶分子量 60 kDa、
肽链总长度 533 AA、等电点 5.67；链霉菌 Streptomyces lincolnensis 的酪氨酸酶
分子量 30 kDa、肽链总长度 272 AA、等电点 7.71；中国软壳海龟 Trionyx sinensis
的酪氨酸酶分子量 31 kDa、肽链总长度 273AA、等电点 5.53。绝大多数酪氨酸
酶在 60 ℃时，其半衰期只有几分钟，而一种从革兰氏阴性菌 Thermomicrobium 




黑色素分真黑素 (eumelanins)和褪黑素 (phaeomelanins)两种[35] ,前一种为棕黑
色，后一种为红棕色，两种色素的比例不同造成毛发皮肤颜色的不同。黑色素生
图Ⅲ 酪氨酸酶活性中心的氧-铜离子态(a)、铜离子态(b)、亚铜离子态(c)模型. 
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